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Bound Brook is the only powder metallurgy 
bearing and part manufacturer that has 
field offices staffed with experts to serve 
YOU Give econ Meet the Key men in the 
new field organization...... 


Henry J. Caul, district 
sales manager in the 
Northeast area. 37 





James H. Hod 
the Chicago area. 16 
years with Bound Brook 


BOUND BROOK OIL-LESS BEARING CO., EST. 1883, BOUND BROOK, N.) 


‘ 


LONLLA LN 
POWDER METALLURGY BEARINGS + PARTS 


our 5s" TT 





for those 
who want 
an 


INDEZ 


Product Engineering’s Index for 1957 is now on 
the presses and will be ready for distribution 


on February 15. 


The Index has been expanded to include all majo 
articles and news items appearing in the R & D edition 


as well as those in the Desigr edition 


y 
There will be a separate Author's Index, as we 


Table of Contents for the De gn Digest Issue 


To provide space for the 


the Index has been expanded to 


Copies are available, while the supply lasts, on reque 
to the Reader Service Dept., Product Engineering 


West 42nd St., New York 36, N. Y 








coming 
next week... 


the 
DESIGN edition 


for February 3 


FEATURING 


When pistons need brakes. 
How to take the bang out of end-of-strok 


yvdra cylinders 


Those smaller motors with same power. 
New NEMA standards for 40- to 125-hp motors 


S 
seen through the eyes of a motor designer 


New standards 
for fiber-reinforced plastics. 


Fourteen companies set up coopera 


ICTIVE 


Chemical milling. 
First available desiar 


les 


Irae-ccole nr 
UIYe if 


Ball bearings for 300 F and up. 
How special materials and icants 


reduce obsta 


performance 


9 ways to make instruments readable. 


Nhat . 


WV t 


e and how to get around it 


Multi-function overrunning clutches. 


full employment 


re than one job 


f 


How to calculate stress in short shells. 
Formulas for deflection, shear force 


1G bend no fr vement 
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DEPARTMENTS DESERTED SCIENTISTS—a bad situation at remote missile test station 
SIDELIGHTS points up non-technical problems of engineers 


LETTERS 


HORIZONS THE BUDGET—‘Cost of living’ in space-missile age reflected in boosted 


R & D spending 
SIGNIFICANT PARTS 


NEW LITERATURE 
SO YOU WANT TO WORK ABROAD. Foreign countries—what they're 


like to live in and who to contact for engineering jobs 


MEETINGS 


PUBLISHER'S POSTSCRIPT 





FY! PERSONAL 


TRENDS IN APPEARANCE DESIGN. A new industrial sewing machine 


from Italy, the Lotus sports and competition cars 


WHY NOT R & D? 


Rhenium metal under study in Russia 
Titanium stress-corrosion cracking at high tem 
Ceramic adhesives gain strength 

Samarium is looking for jobs... 

Plastic trends in plant openings and closings 
Choose stainless over titanium for WS-110A 


PROCESSES Ductile ceramics—how they get that wc 
Explosives to form tungsten 
Molybdenum and tungsten furnaces for vact 


Electronic control system for buses 
New coil-wrapping materials 
New crystals for electronic, optical and nuclear 


Transparent magnet material reveals internal 


Photographs snapped in microseconds 

Vinyl combination for design simplification 

New tire types are on the way 

Shriek-proof design for high speed transportatior 
Dangerous trends in product styling 

Driverless auto trips possible in near future 
Engine weight reduced by auto engineers 


GOVERNMENT Aid-to-education plan disappointing to Congres 
Congress to investigate al! government R & D 


PERSONNEL Human brain is a low-cost, low-weight compute 
Engineers’ reading rates are half norm 


OEEC reports on engineer shortage 
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2 SIDELIGHTS 


@ A homey note just in from London 

hould be added to our report on engineer 
ing jobs in England p 34 It seems the 
Queen has mice, and that’s official. The 
new list of royal warrant holders—peopl 
who are entitled to advertise “by appoint 
ment to Her Majestv’” includes the name 

f the British Ratting Co., a rodent-control 


” 
France 7 \ company spokesman said his men 


tch mice for the Queen in her private 


a“ 


houses and country estates Buckingham Palace mice, however, ar 
the responsibility of the Government Ministry of Supply 


a ® Rumblings among engi- 

cy neers in the Southwest (see 

\e DESERT SCIENTISTS? ¥: 7°). ™3¥: i Part, have 

- been instigated by some 

rather annoving — security 

measures. The Oklahom limes reported late last year that two 
\rmy men attended a Navy Conference wearing tie clasps of a top-secret 
Air Force missile. Said clasps were immediately confiscated by operatives 
of the Office of Special Investigation and some 200,000 clasps were 
recalled from circulation by a well-known aircraft manufacturer. OSI 
operatives are hereby warned to keep their cotton-picking hands off our 


space-ship tie pin 


© If you need some empty dog-food cans, get in touch with Sandia Lab 
in Albuquerque Seems they had a critical problem of maintaining 
temperatures constant in air-storage tanks used for a wind tunnel 
When the 300-psi pressure was released, the temperature dropped to 

60 | By packing empty tin cans in the storage tank they figured 
to retain enough heat to warm the air as it decompresses They ordered 
1 carload of empty tin can | it worked! “The big problem now 


is what to do with the 28,000 empty dog-food cans that were left over 


@®'Ihe reference to “barns” (s Dp is a measure of nuclear cross 


section stopped us cold. We always thought barns were gadgets to keep 
cows in. Seems somebod 1oug! i cross-section like samarium’s 
io* tty sma ( no,” said a well-known physicist 


€ a measure of barn-door area 
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Do you know the inside story of! 


V-Belts “: Green Seal? 


COMPASS- 
V-Steel Belts 


HY-T V-Belts 
HY-T V-Belts 


Belt 
E-C CORD constructions Belt constructions 
V-Belts up to 112” length. E-C CORD V-Belts over 120” length 


Until recently dimensional stability was possible only and built to 1 
in V-Belts with steel load-carriers as developed by belts either “| 
Goodyear. But now you can have that stability in a protected from 
complete line of belts — thanks to the development of that also incl 
Triple-Tempered (3-T) cord—synthetic cord tempered In other wo 
by Tension, Temperature and Time. free horsepow 
substitute fo 
V-Belts witl 


every time 


What’s your pay-off from this dimensional stability? 


When you're belting multiple drives, it’s your one 
guarantee that every set of matched belts will really 
match. No matter how long you store them, they'll stay 
matched, too. 


So see you » dimen- 
sional stability—th ’'-Bel vith the Green Seal. Or 
write Goodyear, Indust lucts Division, Lincoln 


And once they’re installed, you've got belts designed 2, Nebraska, 01 


GOOD/SYEAR 


THE GREATEST NAME IN RUBBE 


Compass, E-C Cord, Hy-T, Gree e& 


Wotch ‘Goodyear Theater’’ on TV - every other Mondoy 9.30PM, EST 
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READER TO EDITOR 


tional assistance for 

it and are qualified to make good us¢ 

f it \. N. MonTGOMER 
\lontgome Manufacturing Ce 


Ou ile lr 


We Need A Cool Appraisal 
lo the Editor 


EDITOR’S NOTE—The following extracts are typical of comments and added 
data included in dozens of letters commenting on the editorial “Why We Need 
to KNOW” in PRODUCT ENGINEERING on p. 24 of the Dec. 16, 1957, issue 


Another Look at Russia ive a stipend t 


riorit for this tiy | 
lo the Editor udents with high marks 
Wh e Need to Kn il tl 


rance exam lhe amount \ 


ot study 


« nd 


ompecting 


ty to pay. We 
mmpetition that no 
n to Americal 
wing group 


ly 


the: | numbers 
~MS’s and PhD’s? 
—Dominic Mascio 


Bel NV.) 


eliminate | 
Families in the 
ip cannot ifford te 
x daughter through fou 
ollege. 2) Families 
me group often i 
ill their children 


ifteen million colored Amer 


+ 
i 


hat t his effort 
LEONARD ARNOW 

New York Cit) 
get an inferior high 


+) Women are di 


itering the field of science and eng s and other foreign- 
neering by the popular notion that n a matter. 
they are unfit for such job And like nt and irritation th 
the colored citizens, they are faced ne rvices consistently pri 


ind forthrig 


vith the p! spect that most jobs would nly news that is palat ible and flatter 
} 


be closed to them regardless of ability ing to the U.S. public while 


a “—— I'd like a numb f 
How does Russia compare An r or distorting tl eal truth. If the 


ants oun M. Nawu 
irticle in USSR magazine, Issue #7, rains of wheat in th ind = similar ay t, M 


yrodu ( the following facts j } les iT¢ not lost in the general 


1956 to 1960. the Russian colleg« chaff from the U.S 
vill admit 1,200,000 students, chosen 


from among 6,300,000 high-school vuntrv and the rest of tl 


press, there is still 


hope for the future of your 


Reprints of the editorial, “Why We 

1¢ free worl Need to KNOW” are available free 

graduates. Entrance exams are un you for leadership from Reader's Service, PRODUCT EN- 

form. Students pay no tuition Joun G. Sporron GINEERING, 330 W. 42nd St, New 
Kighty percent of Soviet students 1 hn te Lt lore nad York 36, NY., in limited quantities. 
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has os 
7 


: bs 
reife. 
git” eh 


SELF TOOTH-FORMING CHAIN 


consists Of a series Of Stee 


laminatior serving 
which are tree 
side to side, «¢ 


collective 


a 
- 


“ 


’ 
_ 
a? 


get desired output rpm, operator simply turns 


desired f lo o-read dial PLN responds 


} 


available w utomatk ectric, pneumatic or hydraulic controls 


ccurately Dri 


Slipless transmission - - stepless selection 


That's because LINK-BELT P.I.V. 


uses self-tooth-forming chain 
ey BELT P.I.\ unlike other variable speed 


drives—incorporates an exclusive metal, self- 
tooth-forming chain to give you instant, positive 
speed variation, regardless of load. This unique 
drive permits infinitely variable speed changes 
without loss of accuracy or interruption of opera 
tions. That’s why P.I.V. is all industry’s choice for 
jobs requiring stepless, slipless power transmission 
Changing speed ts simple too. A turn of the con 
trol screw simultaneously varies the effective di 
ameters of two sets of conically shaped wheels 
closing one set, spreading the other. At the same 


time, the self tooth-forming chain automatically 


LINK-BELT COMPANY: Exc 


Branch Stores and Dist 
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adjusts to provide desired ratio | 
and output shafts. 
Link-Belt P.I.\ lly 
trouble-free operation. They're splash-lubricated 
for long life—unaflected by atmospheric condi 
tions. Choose from 8 sizes in 16 standard types, 
with the aid of Book 2274. Call yo 


Belt office or authorized stock-carryin 


ir nearby Link 


for complete information 


AA 
* 
° 2. 
e 
> 
S 
L ) 
‘ 
*\ é 
ow 
. . . 





Maximum Efficiency In Right Angle Drives 


tals 


—Cuts Heat Loss 
—Reduces Power Cost 


lowered power consumption 


advanced manufacturing 


design ont and reduced prime-mover cost 


A glance at the illustration will readily convince you Hundreds of Philadelphia Spiral-Bevel Helical Units 
of the plus features of these quality ‘‘custom-built”’ are used throughout Industry, driving Paper Mill Ma- 
units. Spiral-Bevel and Helical Gearing assures quiet chinery, Conveyors, Blowers, Fans, Machine Tools. 
operation at high speeds, and increased tooth strength. 

Pinion shafts are integral with gears and finished to Philadelphia Spiral-Bevel Reducers 

close tolerances by grinding. Ball or Roller Bearings may be had in Horizontal or Vertical 

support shafts and are designed to take combined Types; Single, Double or Triple Re- 

radial and thrust loads. Housings are quality grey cast duction types, to meet every possible 

iron with all points of stress properly ribbed to reduce requirement. 

deflections and stresses to minimum; also housing 

design provides adequate oil reservoir and large radi- Send for complete Catalog #SB-57, 

ating surface for thermal capacity. Vertical Units are which describes all types of Horizon- 

also available, and are equipped with “dry well”, tal and Vertical Spiral-Bevel 

which keeps oil from leaking at low speed shaft. Helical Units. 


| 


a” *” ® 
phillie gear PHILADELPHIA GEAR WORKS, /NC. 


ERIE AVE. &G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 





INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID MIXERS + FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. e Lynchburg, Va. 
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7-Naal-) gf ot- 1) s 


DEVELOPMENTS 
TO WATCH 


Samarium is looking for jobs . 


This rare earth is by no means abundant. But 


as a result of atomic-energy demand for its sister ele tron cross 


ments, gadolinium an europium, developmental ilar to the other 


quantities can now be obtained For exampl The ses 


} } 
Lindsay Chemical ni supph imarium and material 
its ONICE 5 


Clue to plastics trends . 


cent announcements of plant 
leading materials suppliers 
Polvethylene and its polvolefin relati lead : ire getting th 


ment 


Shriek-proof design . 


for high-speed transp 


binations of mater 


bare skin panel 
it is built up 
themsel 

the nois« 

SAVS, they 
testing, ¢ 


] wl 
late people 


Octave-band noise analyzer is used by Convair engineer 
to measure sound level in specially built 19-ft section of 
Convair 880 jet transport 
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DEVELOPMENTS 
continued ww TO WATCH... 


New tire types are on the way... 


\r trons ibber Company 
conjunction 
on intro 


exp 


Dangerous trends in product styling . . . 
) n ind non-functional speed thei I 


ecretar\ 


New crystals for optical, electronic 


tilt ) i COll iil 
1 ‘research, development 


tal \mon 


i 


+ 


The human brain is a bargain. . 


\ } . 
ltl \ it vith ey l 


igners Of equipment 


e The human brain i 


) million “bit Che larg 
now mcadust room 


mditioning and kik 


capacit 


New materials for coil-wrapping . . . 


ire being u vell a upplier | i] t 
ri I 

mbedding wire mesh t I ne tha o rims ¢ 

ilmo 


lable polye ter film (of i] n ticks tich to its 
kaging), then cutting mpl 101 other materials —ARG 


; 
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We mint 


¢ 


with your money 


rhalpasbaate b 


ONE COIN 


is just like another of its kind — min- 
iature precision on a magnificent scale. 
U.S. A. money is beautiful, durable. 


If your money comes from making 
precision equipment, you'll want to 
know more about the profit-produc- 
ing powers of Miniature Precision 
Bearings. These bearings improve 
instrument sensitivity and reliability 

heighten values and often cut 
costs. 

Now possibility and perfection can 
replace impossibility and imperfec- 
tion. There are MPB bearings from 
%” O.D. down precise within 
limits one-third the thickness of a 


iature precision. 


postage stamp! Despite its minute- 
ness every ball in an MPB retainer- 
type bearing rolls in its own coined 
pocket. Even under extreme temper- 
ature changes MPB bearings run 
smoothly, helping your product 
deliver continuous precision and top 
performance. 

If miniaturization can help you, so 
can MPB. Over 500 kinds of bearings 

specials if you need them. And we 
are ready with the world’s broadest 
miniature bearing experience (we 
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ONE BEARING 
— if it’s an MPB bearing 
other of its kind, minted with magnificent, min- 


is exactly like any 


own the mint!) to solve your prob- 

lems and help you mint ideas. Write 

to Miniature Precision Bearings, Inc., 
201 Precision Park, Keene, N. H. 








.01"} [000025"] 


VERIFICATION: Measurements of Hy- 
draluster and Tube X were made on The 
Proficorder—an instrument of our manu- 
facture for accurately showing the true pro- 
file of practically any machined or finished 
surface. The tests were conducted in our 
laboratories under my personal supervision. 
And | verify that both tubes were measured 
under identical conditions. The resulting 
graphs show the exact differences in the 
samples furnished. Douglas Palmer — Chief 
Inspector, Micrometrical Mfg. Co., Ann Arbor, 
Mich. 


PROFICORDER 
$+—_+ 
SYS eye 


— HYDRALUSTER 


t } x + " " " " t it 


In micro-inch comparison of hydraulic tubing... 


HYDRALUSTER shows smoothest, 
most friction-free |.D. 


These graphic red lines are recorded measurements showing 
a surface profile inside both HYDRALUSTER and a length 
of standard hydraulic tubing. Both tubes were selected at random 
from warehouse stocks, then accurately measured in microinches 
by the sensitive stylus of the famous PROFICORDER. 

Hydraulic system efficiency and dependability, in a large 
degree, depend on factors illustrated by the red lines. Tube X 
is not a scrap piece of tubing. In fact, it represents a quality 
grade purchased and used every day. Which tube would you 
select to offer the least resistance to hydraulic flow . . . to trans- 
mit fluid with the least amount of pressure drop . . . and to 
create the least fluid turbulence? 

Hydraluster is the answer, of course. And Hydraluster is 

the right tube to specify when you want to insure these same 
performance characteristics in your hydraulic systems. 
SAMPLES AND SPECIFICATIONS: Examine Hydraluster finish yourself. 
Your name on company letterhead will bring specifications 
and a sample by return mail. Hydraluster is sold at standard 
carbon hydraulic tubing prices. 





Tubing Company Division-Columbia Steel & Shafting Co. 


PITTSBURGH 30, PA. DEPT. NO. 1-Al 


District Offices: Buffalo * Chattanooga * Cleveland * Dayton * Hartford * Philadelphia * Pittsburgh * Milwaukee * Chicago * Los Angeles * San Francisco 
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American ---Washington 


DEVELOPMENTS 
TO WATCH 


Stainless steel beat out titanium 


in the Air Force’s recent contract to North 
American Aviation, Inc. for development of the WS 
110-A chemical bomber 
Officials won't say just what importance the metal 
part of the program plaved in the contract decision 
But, it is known that North American’s plane wil 
be built from stainless steel, and Boeing's plane 
was to have been made from titanium 


" 
The contract, reportedly valued at clo 


Four-year “emergency” aid-to-education program 


proposed by the administration falls short of 

Congressional and educator's desires and is likely to 
have tough sledding on Capitol Hill 

The program, endorsed by the President 
stressed strongly in his State of the Union messag« 
calls for the Federal Government to spend som 
Sl-billion over the next four vears. ‘This would b 
partially matched by states with another $500 t 
$600 million 

lhe four-vear plan calls for pumping moncy into 
+0,000 scholarships, 5,500 fellowships, higher teacher 
pay, more modern equipment, and foreign language 
instruction Annual cost of the program would run 
iround $225 million, including some $65 million 
for the National Science Foundation 

But, the National Education Association w 


Driverless trips by automobile 


ire held possible in the near future Vhat’s 

what engineers from RCA labs at Princeton, N. J 
predicted before a recent highway-research board 
meeting in Washington 

Envisioned is a system of electronic controls that 
would take over from the driver Three basic el 
ments are involved: a detector svstem noting 
presence of the vehicle on the highway, a 


idvising other drivers of the vehicle’s location 


Congressional probes into government R&D programs 


will spread beyond military projects That Bef 
the intent of the House Committee on Government 
Operations which has already called in Dr. Detle 
W. Bronk, President of the National Academy of 
Sciences and Dr. Alan T, Waterman, Director of 
the National Science Foundation 


PRODUCT ENGINEERING * January 27, 1958 





VV feo)l ale bh’, slo | -——— 


DEVELOPMENTS 
TO WATCH 


An electronic control system for buses .. . 
t 1 London. Phot 

tcd n tre t-light a ( id l 

il cod T Britis! 

ind relay Bus Electron 


| 


} 
Ol 


Explosives will form tungsten . . . 


Russian factori¢ 


t l l Jan . 
R 1 metal t.3 dict 
' , 


Rhenium metal is also under study. . . 
the USSR, M v N R t Th 
) lep t tt t in Kazak 


+ + 


Molybdenum and tungsten furnaces . . . 


Special lining for high-temperature vacuum annealin urnace is built Both tungsten and molybdenum aré 
entirely of molybdenum by U used in this high-temperture unit 
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Enjay Buty!—today’s colorful rubber 


combines endurance and appearance for consumer product: 











) ) 7 } 
Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 


{hy ( voeD «Lo \ « New O ° 
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What’s happening Ta) 


that ce is duc 
But this does look like 
1 breakthrough toward making ceram 
better for 


tructural use 


ramics can ever be made 


More about those 
ductile ceramics 


tile as metals 


much mechanical and 


Ics 


See-through crystals 
show magnet secrets 


Rare-earth silicates 


ot 


rarnets 


> 


iron 


ontaining smaller percentages 


ttrium and other rare-earth elements 
mise a helping hand in magnetics 
irch, and may have direct applica 


n clectronics as well. The rea 


not only have ferromagnetic 
thei 

magnet be 
talized. ‘This makes it possible to 
the orientation of thei 


instead of 


but are transparent 


Structure can 
Inagnetic 
Main just 
light 1S 
Surfaces, O1 
with 


inferring it 
reflected from 
outlining the boun 
Fut 
Pelephone I ib scl 

the 


magnetic 


the wai 


ries magnetic 
is Bell 
out, 


contains 


particles 
the rmore, 
entists 


point vttrium-iron 


irnet ions with 
but a single valence, and the internal 
magnetic structure can be studied over 


oft te ind field 


vide range inperatures 
nditions 

Aside from their research 
is, the familiarly 


YIGS of interest because 


ipplica 
known 
thes 
I ivation-power requiré 


little loss in trans 


ont 4 fed = 


briefs... 


Standard ampere is holding its own, 
National Bureau of Standards reports 
lests after 
only a few parts per million 


15 vears show a change of 


An am 


pere can’t be preserved under glass 


as other standards can,-must be cre 
ited as needed from standards of volt 
But NBS savs th 
determination 1s 
old that the difference 


sents only a variation in measuring 


ge and resistance 
new so close to the 


probabli pre 


New radiation exposure limits estab 
the AEC will not immedi 
affect industrial operations, but 
show. the of the 
the new standards, an 


vidual over 


lished by 
ately 
they 


trend times 


Under indi 
1S vears old ma 
than 15 


and should not receive 


not re 


ceive more rems in any one 


vear, in aver 
ige of more than 5 rem per vear dut 
ing his working life is derived 


Man; is 


equivalent to the biological effect pro 


Rem 
from Radiation Equivalent, 


duced by one roentgen of X-radiation 


Improved shielding material for 
atomic radiation is said to be twice as 


effective as concrete 


by Japanese engineer Zenjiro Kusai of 
Kurashiki Mining Co., Okavama. The 
made combining bentonite 
iron, cobalt, and 
expected to cut 
st of building radiation 


It was developed 


slabs. by 
] 
Cla 


cement, sand, 


barium chloride, are 


shields in 


omic plants by two-thirds 





Snapping pictures 
in microseconds 


ye motor 


erious pri 
the 


Re 
th 


ind 


Naval 


incra 
raphed 


High-speed synchrenizer for NRL camera works like this: Operator closes manual 


switch, connecting power to timer switch and activating mercury relay 
when film has been brought into position, first fast-acting relay (R-1 
initiating the event and the picture-taking. Another relay (R-2 


counter indicates that film end has arrived 


M-R). Then, 
comes into play, 
shuts off power when 
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Specialized Gearing-Engineering 
Solved These Design Problems 





~ > Integral bearing races 


Aviation gearing-engineer 
Precision gearbox assembly designed and produced in quantit Sundstrar lem in this motor 
Aviation, ard bearing 


Complete facilities for precision gear 
and gearbox production 


When space, weig! 
gearboxes are criti 
manufacture—Sund 
tion capabilities are 

; hly stressea Housing rigidity ond str 
gears... gearboxes rvomechanisms and control two-speed 1g weight reduct this 
s oes * ha 


gearboxes with govern 


of the production at 600° F oil-in 
80¢ F Im bient 


quirement met by ° 


— . 
Facilities tor gear gen 
} 


neat treating ng ring, materi Valuatior if cing temperature resear 


and gaging, 


and research are new 


' 
Complete informat 
Aviation, a Source 


Send for your cop 
Sundstrand Aviation 


coupon. 
if 2421 Eleventh Street, Rockford, Illinois 


SEND FOR DESCRIPTIVE BOOKLET 


Please send t klet on 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company 


Rockford, Illinois 


Sundstrand-Denver, Denver, Colorado * Western District Office: H 


swth 
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FAC , Copper and Brass... 
a today’s best metal bargains! 


PROO » Manville Manufacturing 
a switches back to Brass for 


a better product at lower cost...drops steel! 


The “Dishmaster” made by Manville Manufacturing 
Co. of Pontiac, Michigan, includes many small parts 
again being made of brass. Direct comparison of costs 
with cadmium-plated steel showed that brass was 
once again the bargain buy in metal. For example, 
cost of the retaining ring shown here was reduced 
$11.50 per thousand when the manufacturer switched 
back to brass! Comparable component savings are 
being made all down the line! (Based on October °57 


costs of brass vs. ste ) 


There's MO ¢ ( ( | gq Substitutes to? coppe r 
and brass; the genuine article is today’s best bargain 
in metals! Your nearest Chase man can show you spe- 


cifically how Chase alloys—made of Kennecott copper 
BRASS & COPPER CO. age ie PI 
can fit into your production picture. Contact Chase 
WATERBURY 20, CONNECTICUT 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION locally or at Waterbury 20, Connecticut. 


The Nation's Headquarters for Brass, Copper and Stainless Steel 


anta Baltimore Boston Charlotte Chicago Cincinnat Cleve 


and «Dallas C er Detroit Gra F j | ton Indianapolis Kansas City, Mo. Los Angeles 


Milwaukee Minneapolis Newark New Orleans New York (Maspeth, L.1.) Philadelphia Pittsburgh Providence hester St.Louis San Francisco Seattle Waterbury 
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hath at -1-)-)-lalial- mia) 


Ceramic adhesives 
gain strength 


()y 


New corrosion problem 


for titanium 
| ‘ 


briefs . 


Metallized paper tf 


Acceptance of 200-series 


] ; ; | 
teel I 


MATERIALS 


Bright galvanized wire 


Acrvlic laminatir 


I 





Vinyl combination for 
design simplification 
7 | sa 


New jump seat 
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What should a manufacturer do when he 
has the finest product on the market? 


vy. 


Develop a better one, of course! 


Permaglas ® water heaters 


tinue to set new, higher stand 


ards of life expectancy 


"Hoar the refreshing idea 
behind A. O. Smith’s 
NEW KIND OF 


...Exclusive HYDRASTEEL* 


Something new under the blue — born of pace-making research 


Giving new dimensions to the world’s most useful 
metal is an A. O. Smith specialty. No other manu- 
facturer has contributed so much to the research 
and development of glass coatings that guard steel 
against corrosive and abrasive attack. Result: A. O 
Smith products of glass-protected steel have won 
world-wide recognition for superior quality and 
lasting dependability. 

Now A. O. Smith announces a significant 
new development — HYDRASTEEL—to create 
a new kind of glass-protected steel that excels 
the best ever produced before. 

Essentially, HYDRASTEEL is the combination 
of spec ial treatments that prepare metal to accom- 
modate new, high-performance glasses. These glass 


formulations developed by A. O. Smith were actu- 


>. Patent No. 2,754,222 and other Patents Pending 


ally so advanced that there was no existin steel 
with which they could be used. A. O. Smith re 


search literally brought the metal up-to-date. 


The promise of this new glass protection 
can best be measured by the fact that A. O. 
Smith has increased warranty coverage on 
1958 Permaglas HYDRASTEEL water heaters 
by 50%. This is particularly impressive when 
you consider the pre-HYDRASTEEL record. 
In accelerated corrosion tests, conducted by an 
independent laboratory, no other glass-lined 
water heater brand approached the corrosion 
resistance offered by Permaglas. 


So. with the finest produc t on the market, what did 
A. O. Smith do? Developed a better one. of course. 
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con 


wot 
—— or 
Permaglas beer storage tanks, approved Harvestores™ for farm feed processing 
by brewers everywhere, guard product flavor Permaglas mechanized storage units for 
purity and uniformity ndustrial bulk materials-handling 





“a , shy 
Through research <s& 


. * 
CORPORA T Ii O-N 











Permaglas smokesteck: ore be 
as the economical 


need for longer sto 


© A. O. Smith's research 


field of glass-coatings 
from 1928 — Over 3 500 spe 


cific glass formulations have 
been developed and tested 


Result of pace-making research 
A. O. Smith is the world's 

largest manufacturer of glass 

protected steel products 


® Write for free, illustrated 


MILWAUKEE 1, WISCONSIN 


. where creative skil/ with stee/ serves you 
through better products and processes 
for home, farm, industry and government 


A. 0. Smith International S.A.. Milwaukee 1, Wisconsin, U.S.A 
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booklet THE INSIDE STORY 
OF GLASS-PROTECTED STEEL 





PRODUCT-DESIGN 


MEMOS FROM DUREZ 


Heavy-duty parts 
Making epoxies flame-resistant Metallized phenolics 


a similar flame source for the same time 


a HET-cured laminate snuffs itself out 
soon as the flame source is removed 

This leads to some interesting poss 
bilities. For instance, you can now make 
glass-reinforced lamin: that keep prac 
tically all their flexural strength, « 

her heate , P the 0) 750°} 
You can make potting resins that ret 
room-temperature cu | properties 
high humidities am 

F—and wont 


too toug 


er think 


mp 





\ 
constant oil immersi a 
eckoning without 
phenolic Du For easier casting or wet layu 
need not handle HET Anhydride hot 

| | 


can mix it with another anhydride 


1 from this glass-fiber 


7 OOO psi 
ion is 3.0xK10 
at distortion point 
I 600° | 
Payoff + Ih 
| 4 to 


lL) 


eXtensive experimenting 


rs developed 


For more information or 
200,000 H gt impact Durez 16771 


HET Anhydride—Bulletins 


Clip and mail to us 


; 


How to make epoxies 


= rT] re * ! f +. { 7 
resist flame EA ei ied HOOKER 


t  . e 


Yo poxy laminates and castings will 


off heat, morsture—even hire—1f you 


them with a new Durez product , ' . 
| HETS Anhydri PLASTICS Divis 
he picture that follows, the laminate 

th a conventional hardener ignites HOOKER ELECTROCHEMICAL COMPANY 


than 30 seconds and burns to 


bout 3 minutes. Exposed to 1501 Walck Road. North Tonawanda, N. Y. 
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HORIZONS 7 


what 
will 
they 


dream about 
now? 
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NEW CHIKSAN 








IVEL JOINTS 


FOR STEAM AND HOT GAS SERVICE 
Created specifically for service on lines 
employed in steam and hot gas service, the 
Chiksan Discpak embodies a new construc- 
tion design which permits packing units to 
be replaced without removing the joint 
from the line. The outer housing of the 
Discpak is cut apart at the packing cham- 
ber and both ends are flanged at the cut 
Four allen-type cap screw bolts are used 
to secure the flanges. A disc-seal, housed 
between the two members, provides a fluid- 

mbers of the Discpak Swivel Joint. A 
spring loaded pressure plate holds the 


packing in sealing position against the 





swiveling member. 

The new Discpak has a maximum tem- 
perature rating of 600° F. and a maximum 
pressure rating of 300 psi. All turning 
movement in the Discpak takes place on a 
double row of precision ball bearings. Write 
today for literature and prices. If youn 
plant or equipment lines utilize hot 
steam, it will pay you to know about this 
new field-proven Discpak swivel joint 


t gas OF 





REPLACE SEALS 
WITHOUT REMOVING JOINT 
FROM THE LINE 


To replace the disc-seal, simply remove 
four allen screws and spread line slightly 
with a flat metal bar. 


CHEAT WSN 
i cesan COMPANY, 330 No. Pomona Avenue, Brea, California SHV SG Sent 





SEND FOR BULLETIN 


A SUBSIDIARY OF FOOD MACHINERY AND CHEM 


AL CORPORATION 
New Discpak Bulletin 
; scribes ate 
Please rush me a copy of your new Discpak Bulletin Mel 100 describes in detail _ 
y 0} : the many features of this 
. new swivel joint 
NAME = . - - - = . 
including full 
COMPANY a ' mechanical 
specifications. 





city 
PLEASE ADDRESS DEPT 
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CHINA LAKE, CALII \ 
| N () 
Stat 
»S i 
\\ ( 
g itist 
’ R&D. D 
\\ 
Yet tl PRODUCT EN 
GINEERING 
i 
Ke | 
i] A.W fNOUS 
| f 
t RAI 
i} | 
US 1 
RAI 
+] 
I 
nk 
\ 
; \\ \\ ,% 
t 1\ 
l () 
t ng 
mn 
1] a ckl veal if 
from a I I t 
idered ynion of Willham B. NI 
Lean, technical director of NOTS 
Our ideal function is to is tecl 
nical go-betwe if \\ hingt 
industr Lhe latt trvin t ci 
edy its development ituation by | 
ing retired military men. But in th 
irea of muilita q nt, ind ! 





t Nicl 
\ 
S \] \ 
' \ 
RAD 
Bet S 
NOTS’ chief ciaim to fame is develop- 


ment of the Sidewinder air-to-air mis- 
sile, least expensive of all US missiles 
to develop, and so far, most accurate 
Sidewinder does not require a special 
aircraft as carrier, may be mounted on 
any aircraft. Significantly, it was de 
veloped without detailed specifications 
from Washington. NOTS worked under 
its own headings 

its unqualified successs is even more 
apparent when comparing cost figures 
for other US missiles: Sperry developed 
Sparrow | for $500 million; Raytheon 
charged $50 million for Sparrow Ill 
Bell Telephone, Douglas and others de- 
veloped Nike for $7 billion and Hughes 
developed Falcon for $500 million ac- 
cording to NOTS. Sidewinder as devel- 
oped by NOTS cost $35 million 
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Red Tape Worm in the Desert 


\\ 


NOTTS t tatt | 
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in industry is i building capable companies from competing 
to production contracts. In — for contracts 
velopment work, the tax Solution: Unfettered research and 
control er how s development can best be accomplished 
pent in government-operated centers such 
is China Lake and Redstone Arsenal 
rather than within private industr 


dithculties so tar mentiones 


ind merchants of the 


ining China | 


. . 

Rocel auled — Compact computing .. . 
pol 
’ 2 is all contained in standard desk. Key 
¢ ina | IKC COTMIMISSATS 

} entry unit uses conventional calculator 
rest merchants took 
type keyboard to “feed” system, progran 
ion, claiming commissan : 
calculations. Flush with desk top, 14-digit 


re taking awav their busine 


i fence that 


printer lowers into top crawer when 
opened Lower drawer holds electronic 
ps' hologi 5 i pi arithmetic computation unit magnetic 

between the \ g drum memory System developed by 


Clary Corp. has self-check capability 





And the townsp 
China Lake folk 


chin the santo. ., Automated Line Speeds 
quabbles “over GE Motor Manufacture 


rights for 
SCHENECTADY 


relations ha 
¢ } 1 rodu 
the credit go« . TOaU 
P } 1 175 n ; 
Give R&D back... men li who work tireless] 125 hp mot 
promote good will vy to the increa 
to government scientists is plea of 5 . + 
. yrog oO | tor 1S 1¢ 
China Lake administrators (left photo) L-R _ n, a program of expl nator 
ccompanied by a full-blown motors which permits 


stock SO f ti 


th, 
H. G. Wilson, associate technical director ; 

Dr. William B. Mclean, NOTS technical local public-relations program has been ul ind 
director; and Dr. H. A. Wilcox, weapons set underway. Though some tension tors, both standar 


development department head. Variable remains, most of Ridgecrest’s 500 ss than one-third of t 


angle launcher, next photo, blows projec population feels friendlier toward 


] 
is 


tiles into water with compressed air Living China Lake « peration which nun re specia 
quarters of the NOTS China Lake sta 


bers some 10,000 peopl lhe factory has been 
tion, in California desert are cramped but ; 


All that remains (and it’s consider wo independent 
ible) is for the Pentagon to shift its parts and assembly chining for all 
R&D thinking, giving the develop- three frame sizes, 360, 400 and 44 
ment responsibility back to the non is performed by three automatic ma 


adequate In photo at right are Dr 
McLean at left, Ernest George, information 
specialist (McLean says he could use three 
more PIOs to win over local townspeople), 

and Williom W. Hollister, station com profit experts and turning over com chines, replacing seven former] 


mandant Station population is 10,000 plete production iuthorityv to industry for the ime operation 
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1959 Budget: Military, Science Get More 


More for Missiles 
\l 


Shift in Emphasis 
\ thie \ inl 


; 1) 
Dac i 


shifting emphasis in weapon 
e \lanned irc! production 


terms of hipme 


new appropriations—is falling sharply 
@ Development and production of 
long-range ballistic missiles is acceler 
ited. So is work on ballistic missile 


; 


detection and defense svstem and 
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Table |—Spending for the Age of Space Table !l—Scientific Research and Development 


This Year Next Yeor This Year Next Year 
(FY 1958) (FY 1959 (FY 1958) (FY 1959) 
(Billions of Dollars (Millions) 


Space Science ar Space e _ . 
P clence and Space Weapons All Federal! Programs $3,426 5 $3,721 
Spending Total ; 


Appropriation Tota! 0 ) 
Ballistic-Missiles Prod sctior Military Programs — 
Spending 1 Aircraft and Equipment 272 


Appropriation 
| 4 
Research—-Basic, Satellites. Rocket Engines Guided Missiles 32 
Spending — Ships and Small! Craft 80 
Appropriation ; 17 Combat and Support Vehicles 16 
A ", Sea, Land Weapon Productio Artillery and Other Weapon: 16 
Spending Total . 2 7 
Appropriation Tota 1 
Aircraft Military Sciences 


Ammunition and Equipment 80 


Spending 5 Operation of Facilities 390 
Appropriatior 7 Advanced Research Projects Agency 
Ships 
Spending 
Appropriatior 
Tactical and Anti-Aircraft Missiles Atomic Energy Commission R&D 
Spending 15 6 
Appropriation 16 19 
Army Weapons {Millions of Dollars 
Spending 156 98 Reactor Development 


”n 


Other Equipment, Special Accounts, etc 265 


Total Spending 
Production and Weapons 


Appropriation None 184 Physica! Research 
maeh Seuaeten Biology and Medicine 
Spending Tota 
Appropriation Tota ; 
Scholarships and Other 5 National Advisory Committee for Aeronautics 
Spending Total Spending 
Appropriatior 
Research Grants 
Spending Airways Modernization Board 
Appropriation ’ Total Spending 


How Does Your Reading Rate? weraged ‘wpm 


FTOUDS 
NEW YORK lo engine ead rs ane eir wives and childrer nd other recent readi 


yrofessionalh 


| 
ita speed ot 
than a six 
killful reading, 
Schaill, president of 
Labor rv. Inc 
He explains that engineer 
rofessional groups can 
ise their reading ability te 
f 400-500 wpm with 
prehension, by proper re 
niques, and by self-discipline 
Basic instruction equipn 
rding to the specialist 
toscope, O1 flash meter 
ind training films. The 
briefly flashes number 
phrases before the trainee 
eve to accurately and quickly 
words and word-groups from the 
Ihe pacer progressively moves a co\ 
ering plate down a page of printed 
material, forcing the reader to keep 
Executives build reading speeds . . . thead of it. Where films are used, a 
with help of “pacer,” adjustable to cover text line by line at speeds up to 3000 wom contin 2 
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'LNCTLE RE L(O.C/ Kiem 


can save their cost the first year! 




















¢ Arrange in any size or shape 
stack to fit available space 


© Add individual file 
tubes horizontally or vertically 


as needed 


© Individual indexing 


on file door 


© Cone-shaped opening for 


fingertip removal of drawings 


Send TODAY for descriptive folder and prices 
Distributed nationally by 


EUGENE DIETZGEN CO. 


ee New ¥ Sen Freon 


. Los Angeles Pittaburgh 





Ph delphio Milweukee 

EVERYTIONG FOR DRAFTING , "9 aseve Seentte 
SURVEYING & PRINTMAKING Ciacinnee De 

Deele Ld . . 
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PACK MANUFACTURING CO 
P.O. Box 508, Logan, Utah 


Please send me more information about the Pack Inter-Lock File system 








Old-fashioned filing systems waste time and money; may 


damage irreplaceable drawings 


SAVE SPAC 


; 2 YA 


rie up i 1faw neg n Ve A 
r , ; 

2 pa e yk UL ‘ space 

is a problem. Arrange in any size or 

shape stack to fit existing pace 

File one drawing or up to four related 


drawings in each tube for maximum 
control. Indexing and out-marking 
right on the file door makes it easy 


to file and find needed drawings 


SAVE MONEY 


Purchase cost is low and saving 
n time of valuable personnel and 
space-saving quickly pay for cost of 
es 


PROTECT VALUABLE DRAWINGS 
from dust, crushing and fire 
and from excess han 


¢ File single rolled drawing 
or 3 or 4 individually rolled 
drawings, or group-roll up to 
30 per tube 


Title 


Zone State 


27 





ENGINEERING 


ing 


} 
l 


ed through improved executive reac 


e tor 


WEEK 


~ OBEEC Reports on 


skill has idded one xtra execu 
who took it 


cvecl seven 


fac of 


motion: In 


Engineer Shortage 


ts | 


| he 


Eve 


reacing 


neg 


numb 
line, al 
better 1 


y no 
IC-TCa dainty 


Speed: speed ot the ‘ nd 


mcrae 


Comprehension: G 


ises In speed, comprehension 


Reading training 
ibularv. A 
reading speed 
Change 
reader 


Vocabulary 


| mciude 


lar mits 


Speed Adjustment: 


f material 





Motor Keyed to Machine Tool Drives 


Khe} 


MILWALI 


ind 


hel 


l-tvpe 
complete 

Va Suc 
Ekstrom, Car 
milling ma 


profile 
ecent demonstration f 
eed 1 the range 


peed results from varia 


Infinite sy iriation in 


base 
f armature voltage, while adjust 
motor fields voltage permits 
ibove base 


riation in the range 


peed 


Phe 


minimum weight are achieved through 


Cla 


motors compact design and 


B insulation and water cooling, 
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i the 
icket. Inn 


of the de 


mitted 


pieces 


oolant 
motor 
PARK a 


mist svstem, seals keeping the oil from rele. 
ntering machine wider 1 

Speed of the motor is 
50 to 1500 rpm with thy 


1500 to 6000 


reTHunel 


from 


itron arma 


varied 


] 1 
ind eCncoul 


ture ind from 


Phe OEEC was 
stati ter cooperative 
nations to 
welfare 


rpm by magnetic amplifier field weak 
\n 
icceleration 
motor at 


ening control automatic 
idjustable-timed 
the 


ind provides overload protec 


control ropean promot 
iccelerates in\ preset mon economic Its member 


includes 17 western 
The US and ¢ 


not members, participate in 


to foster 


speed, hip Bure pean 


tion, field loss protection, IR compen though 


nations inada 


sation, overvoltage protection and dy- 


KIng ifs progr 


namic breaking 
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News 
about NEOPRENE 


14 years’ experience proves 
NEOPRENE blocks promote 
clutch-plate efficiency 


For over fourteen years, taxi and 
truck fleets have been road-testing a 
new type ol replacement clutch plate 

one in which resilient blocks of 
neoprene have replaced conventional 
metal springs. Results indicate a 
vast improvement in over-all clutch 
performance, and maintenance costs 


have been reduced nearly 50 


In operation, the neoprene blocks 
smoothly transmit the torsional force 
of the clutch. They retain their elas 
ticity for longer than the life of the 
clutch facing, despite constant flex 
ing and exposure to heat and oil 
And cab drivers report there’s less 
lost motion in the drive line—no 
clutch “chatter”; no trouble with 
springs breaking or coming loose 
The result is more efficient clutch 
operation and reduced abuse of 


clutch facings 


It's an outstanding example of 
design improvement made possible 
with neoprene, Du Pont’s synthetic 
rubber. Why not see how you can 
use Du Pont's neoprene to help sulve 
your problems? Just clip the coupon 


for full information 


ELASTOMERS IN 


®t. u 5 pat OFF 


Better Things for Better Living 
... through Chemistry 


ACTION 


Pump lining of HYPALON” 
withstands 30% HCI for 
9 months without damage 


EXPANSION — 
LINER 
RING BODY BLOCK 


New pump design ended 
acid leakage; required 
no maintenance in service 


A small rotary pump with a flexible liner of 
HyYPALON synthetic rubber solved a leakage 
problem for Hoffman-LaRoche, Inc., at its 
Nutley, N. J.. pharmaceutical plant. The 
pump, used daily to transfer 30 H¢ 

from drums to a measuring tank, ts sell 


exposed 
Du Pont 

form where 
ample. Hyp 


ozone 


priming, leakproof and self-lubricating. It 
was installed after a succession of oth 
pumps either failed at the packing glat 
or couldn't be primed properly. When 
equipment change eliminated need for 
flexible liner pump, it had operated 
months with no maintenance whatsoever 
Because of this good service Hotiman 


LaRoche engineers plan install 


these pumps at other locations 


ition ol 


Kev to the pumps success is its novel 
design. The tubular liner is flanged and 
clamped to the exterior of the molded 
plastic pump housing by end plates. All \ 
fluid pumped is trapped between the ou 


t 


F lex € ¢ fHYPA 
HYPALON i. 
E.1.du Pont de 
st Coeny i 
. . 
HY PALON’ -¢ 


NEOPRENE ae 


1! am particularly interested in 


Send me a free copy of The Du Pont Elastomers 

a review of properties of neoprene and HYPALON 

Add my name to the free mailing list of the 

Name 
Elastomers Notebook (contains articles based 
on uses of Du Pont elastomers in industry Firm 

E. |. du Pont de Nemours & Co. (Inc 

Elastomer Chemicals Dept. PE-1 

Wilmington 98, Delaware City 


Address 
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HOW PARKER. | Tubeless Aircraft Tire 
3 Eyed by eomnaved 


.3 DIMENSIONAL CAN CAMS 


Parker 3-D Cams 
are now being used 
to control: 


JET FUEL METERING 
EFFECT OF EARTH’S 
MAGNETIC FORCE 
CHANGING RELATIVE 
HUMIDITY 

MACH METER ? 

(to 10 MACHS) Material: 416 S.S. 
BOMBING 
COMPENSATOR 
METEOROLOGICAL 
INSTRUMENTATION 


Parker 3-D Cams 
will soon control: 


e AUTOMATED MACHINE 
TOOLS 

e MATERIALS HANDLING 
EQUIPMENT 

e NAVIGATIONAL 
COMPUTERS 

e MISSILES & MISSILE 
TRACKING 

e COMMERCIAL 
MACHINES 

e SECRET 
INSTRUMENTATION | 
Wherever a mechanical 
method of precision 
contro! has advantages 
and for repetitive de- 
pendability under severe 
environmental extremes 
—explore the versatility 
of Parker 3-D Cam, pre- 
cision control! 


. 


— A 
& 


Send today for fact 
filled folder. Discover 
how Parker can solve reatecl 

your control problems 2-2D and ah, 440 $8. 
with 3-D Cams! "4 followers on same cam. 


THI 


PAR KER-, 


HARTFORD CORPORATION 
CAM DIVISION 


FRANKLIN AVENUE e HARTFORD, CONNECTICI 











The 
ize former membe 
of occupation-bannec 


sctup for study of aeronauti 
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Molding compounds made with Thiokol liquid polymers give 
accurate reproduction, are inexpensive and easy to use 


are required, THIOKOL liquid polymers are used as the 


N™ plastic molding compounds made of epoxy resin 
and THIOKOL liquid polymers are being used through- 


out industry to improve quality and cut costs 


One of the most interesting applications is in the pro- 
duction of low cost plastic dies which not only provide 
remarkably faithful reproduction, but also make possible 
substantial savings in tooling costs. The parts pressed from 
such dies are accurate in every detail, and require no addi- 
tional grinding, buffing or finishing. Easily cast and cured 
at room temperature with no harmful shrinkage, these 
resilient dies possess great impact resistance, and are virtually 


unaffected by solvents, oils, acids and alkalis. 


Where intricate, extremely accurate, and flexible molds 


Thiokol: 


CHEMICAL CORPORATION 


Registered Trademark of the Thiokol Chemical Corporation for its liquid 
polymers, rocket propellants, plasticizers and other chemical products. 
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with fillers added to provide the tensile and modu 


desired. Compounds of this nature d in tt 
tion of dental plates reproductior 

and other detailed reproductions. The 

and room temperature curing properti 

of these polymers make them idea 


applic ations 


FOR MORE INFORMATION, mail coupon to Dept. 41, Thiokol 
Chemical Corporation, 780 N. Clinton Avenue, Trenton 7 
New Jersey. In Canada: Nougatuck Chemicals Division 
Dominion Rubber Company, Elmira, Ontario 


Gentlemen: P 





USSR Scientists Foresee 
Bigger, Breakthroughs 


Bonn—The Russian space 
Dobronrawow, believes that n 
oe ind more pertect satellites 
launched by the USSR in 

ms 


luding satellites that will 


I his ind 


that influ 


WALDRON 
flexible couplings... 
Navy Book Tells How 


USED IN HUNDREDS to Track Missiles 


OF DIFFERENT APPLICATIONS \W AsHINGTON—The Na 
BUT ALWAYS FOR THE ised a booklet telling 


same “3 reasons 
a 





STRENGTH 
Hubs and cover sleeves for sizes 14A 


through 7A are machined from tough steel forgings. 
Hubs are keyed to the shafts. The two one-piece cover 
sleeves function as a single, rigid unit serving as a 
floating connecting link between the hubs. High 
strength of forgings makes possible a very compact 
coupling with low rotating inertia. 


RELIABILITY - —_ 
are no flexible parts to bend o 


break and the coupling is dust, moisture, and oil tight 
Patented Walflex seal is at the lowest possible diamete1 
where centrifugal force is least. Clearance betweer 
teeth in hubs and sleeve is engineered so that an oil 
wedge always separates them, taking the wea) 


3 . SERVICE n direct negotiations with th 
Plenty of rough bore couplings, al- 
ready assembled—on the shelf for immediate delivery. 
Finish bored standard couplings shipped to meet cus- Ihe US offer was recently made 
tomers’ schedules. We are geared up to give you bv Secretarv of State Dulles in behalf 
realistic delivery on any type of couplings. : . 
of Pres. Eisenhower to all North At 


sk for Catalog 57 , 
8 lantic Treaty Alliance members 


A 
lhe American offer is under study 
JOHN WALDRON CORP. here, the French spokesman stated. It 


NEW BRUNSWICK, NEW JERSEY was indicated that approv il is assured 


rnment spokesman Said 


Representatives In Principal Cities because of French desire to revitalize 
Export Agents—Frazar & Co., New York, N. Y. naval facilities 
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BETTER MACHINING STARTS WITH ALCOA SCREW MACHINE STOCK 


Alcoa proved it in Cleveland... now will prove it in other cities 


, 


o He 
ie | 


Pl 
A 


See this machine 


turn out these parts in brass 


and aluminum—simultaneously' 
% 


See screw machine parts produced in aluminum 


at less cost than steel or brass 


When Alcoa and National Acme Company sponsored a 
machining demonstration in Cleveland last September, phe 

700 design and production engineers and purchasing = - 
people saw aluminum and brass parts produced simu/- ‘ “ALCOA THEATRE 


j 


e Advent 
taneously On a six-spindle automatic screw machine—saw 


documented evidence that screw machine parts can be 
produced cheaper in aluminum than in brass or steel *February 4, 5—Alicoa’s Chic 
Many expressed frank amazement at the cost compari- and Madison St sic 
sons shown 
Here is eye-opening machining news for all industry 
Now you can see this demonstration, which Alcoa will 
sponsor in Chicago,* Boston, New York, Detroit, Los 
Angeles and other important centers 
If your function is design or production of products 
that use screw machine parts, you will find the Alcoa 
machining demonstration an enlightening experience 
You will see how aluminum offers the ultimate in design 
freedom because it’s so workable, so easy to machine 
because it gives better finishes including anodized color 
You will see the new color movie about Alcoa Screw 
Machine Stock, “The Four Amazing Alloys.” 
Send in the coupon for your invitation—and for a 
Design Calculator (slip-stick) for use with Alcoa® Alumi- 
num Screw Machine Stock 
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LA RADIOTECHNIQU 


51, rue Carnot, & SURESNES, 
recherche : 


INGENIEURS 


Electroniciens et Radios 


AGENTS TECHNIQUES 


Radios 
Libérés obligations militaires 
Ecrire ou se présenter, sauf samed! 








YOU | DISEGNATORE DI ATTREZZATU 


per lavorazioni in serie media meccanica 
CERCA GRANDE INDUSTRIA MOTOCICLISTICA 
Indicare eta, posti occupoti, referenze. CORRIERE 187-F ~ 








WANT] TO 








ABROAD! 


Exotic places are magnetic and the jobs they offer may sound romantic, 
but remember, the standard of living is very different 


and possibly much less comfortable—no matter how high the salary 


BENEDICT A. LEERBURGER, JR 


Y 


Cost of living 


DON'TS — 


} ty 


ro n 
How about the language? | 
id rely on English 
peaking country without 
i lal l ce 
>» at the engineering : 
eal ds dled Who pays for transportation? lost 
your new working as In Germany and Swed 
with nnecessary display r\ | . A6 
standard of living ic next page 1s a rundowt 


in alphabetical ord 
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DEMAG 








Sté AMERICAINE 


_SEUNE IMRERIENR 


Range | TE 


i’ Etudes 


n Joignant, pi 


CONTESSE Pu 


q. tr 


IR 





QUARANTENNE 


esperto ammodernamenti 

nizzazione referenze pris 

OFFRES! direzione 
media industria sider 


PMT ~ Mit 


‘iplom-Ingenieur 


to |t publizistischen Erfahrunqe 


ee — 


THE BRITISH IRON & STEEI 
RESEARCH ASSOCIATION 


vorzuat werden Krafte, die 


n von te -chnischen <a tschrif 





ENGINEER 


ASSISTANT AUTOMOTIVE 


hnischen Veroffentlichung 


Journalisten oder Text }.: 





_ -eeteagetaabel heeprmeatieage 


olders of ma im Autom 
" ants 5 t 





AUSTRALIA LIMITED 


1 QUEEN STREFT, MELBOURNF. 





AUSTRALIA 


ARGENTINA 


BRAZII 
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tf Boston 
YOU ouscll 
WANT) TO ENGLAND 
TTI 


Further informat 
) 


ion can | 
ire Regional Rio d Janeire 


if \W rite 


ites slighth lowe I 


met 


FRANCE 


GERMANY Ve fow Ame 


WOTAIN 
, 
n that 


thei { 
rin 
tunately American engineet 
his living standards. Cost of living is 
alari between $2300 
industry pays higher 


iny\y 


rane il 


ernment agency puts out a weekly brochure 
wanted olumns for which ad 


| ( ree of charge 
7Zentralstelle fuer Arbeitsvermittlung, c/o Herr Nold, 1-7 I 
I’ rankfort 


consisting ol help wa 
ads are 


Addre 


ni 
iccepted f 


l hersheimer Lands 
Main Another sou is the ermal 
VDI verlag GmbH, 77-79 


n magazine VDI Nach1 


ht 


Opportunities exist with American firms operatin 
1g needing consultant ind the large Ind 

demand is for mechanical, electrica 
es, the US head office 
vernmental project, the 


consultant. In 


ill 
t I ind 


has the final say. With 
selected men are 
US general the | uropean 
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Design for positive, safe, economical lubrication 


ALEMITE . 
Accumatic 


Centralized Automatic 


Alemite Type I Accumatic Valves are designed to pi ovide 
an accurate quantity of lubricant to all machine bearings 
connected together by the lubrication system. They assure 
ompletely accurate lubrication while machine is in oper- 
tion. Machines with multiple bearings or dangerously 
located bearings are lubric: i m one central point in 
a matter of seconds . . . vital high-precision machines re- 
ceive proper lubrication at all times. For fluid oils and 
lighter greases of N.L.G.L. No. 1 rating. Valves can be 
easily serviced without removi! hern Irom the system 
Factory -Tested —Field-Proved! 
Tests show no appreciable variation in the amount of 


} } } t+ = 4 ] ’ ] ”\< 
qaiscnal a altel Oy ycie equal to 22 


Alemite Accumatic Type | Offers All These Advantages: 


@ Prevents application wrong @ Eliminates product spoilage due 
lubricant to over-lubrication 

@ Seals completely against dirt, grit @ Eliminates point-by-point lubrica 
water n methods — services all bearings 
@ No parts are neglected ubr in one operation 

cates inaccessible and dangerous ®@ Delivers exact amount of lubri 
beurings cant to bearing 


Can be designed 
into any 
machine, in 


ALEMITE, Dept. AA-18 


1850 Diversey Parkway, F i 
A LE M I “uD f Chicago 14, Illinois r e e 
Please send me my free copy of 
Division the Alemite Accumatic Catalog. 


STEWART- WARNE 


CORPORATION 








1850 Diversey Parkway, Chicago 14, Illinois 
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YOU 
WANT TO 


ABROAD! 


SWEDEN 


For further information read: 


Employment Abroad 
Foreign Commerce Dept 


Washington 6, D 


Jobs That Take You Places 
J. Leeming; McKay ¢ 
New York; 1953 


Looking for Employment in Foreign Countries 
= Angel 

World Trade Academy Pre 

New York; 1954 


Foreign Commerce Handbook, 


Chamber of Commer 1615 H St.. NW 


Fercian Comme 

Washington 6. D. C 

showing organizationc rvices, functions 

of public and private agencies and internation 
economic affairs, up-to-date information on all 
phases of international trade and investment 


tensive bibliograr hies $1.50 postpaid 
The Art of Overseasmanship 


Syracuse University Press 
Syracuse, N. Y $3.00 
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degree of hardness to permit volume 


The manufacture of fasteners requires 
steel of the most exacting analysis. 
Spring quality steels of just the right 


manufacture of hundreds of complicated 


and complex shapes 


Leading fastener manufacturers look to 
Sharon as a first source of supply be 
cause they have learned they can rely 
SHAR NS on Sharon to deliver finest quality to 
precise specifications — coil after coil 


SHARON STEEL CORPORATION 


SHARON, PENNSYLVANIA 





a ae 7 . Me 
: & 
San, 
Bis ae - 3 
oa BS 
ri Dey 
we 2 % os * = 
ee Eis i 4 
- oa . > 
Be ss ' 
mak : : 


um a Pipe 


These outstanding 
NEW precision switches enable 


design engineers to save space, time, 


maintenance and installation costs 


High quality with reliability has made 
MICRO SWITCH the leading manufacturer 
of precision switches with the largest line 
of switches from which to select. MICRO 
SWITCH plants and development labora- 
tories are equipped with scientific tools 
for painstaking precision, quality control 
and testing techniques. Field Engineering 
offices blanket the country. There is al- 
ways a MICRO SWITCH man near you—ready 
to cooperate on switching problems. 





No re-wiring, no re-mount- 
ing. Just loosen two captive 
screws, pull out the switch 
enclosure, plug in the re- | 
placement, and tighten the How you can cut 


| “down time” with this 
“Plug-in Limit’ switch 


Here’s a real timesaver for users of precision 
limit switches—a revolutionary new precision 
limit switch that can be replaced IN SECONDS. 
The MICRO SWITCH “Plug-in Limit”’ answers a 
prime requirement for designers of devices for 
use on high speed automatic production lines. 
It offers all the features of rugged construc- 
tion and precise, long-life operation of the in- 
dustry-proved MICRO SWITCH “LS”’ Series. Yet 
the switch enclosure, including all mechanical 

(Send for Bulletin No. 20) and electrical parts, is plugged into the terminal 
block as easily as a radio tube. Dowel pins 
assure precise positioning. 
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Switches have uses unlimited |H) 


How to get more 
pushbutton switches on a panel 


MICRO SWITCH Series 100 PB Lighted Pushbutton 
Switches provide an unusually neat, good looking panel. 
Their compact mounting allows more switches per panel. 


Important features include: 


Three types of illuminated Matching lamp assemblies 
signal— available— 
(1) one-color buttons, (2) two colors Matching indicating lamp assemblies Typical switch mod- 
(lighted singly or in combination) and are available with the same button and ule on a 3-circuit de- 
(3) choice of either of two colors— lamp combinations and the same means — 
neither of which is visible when button of mounting as the complete 100 PB 
is unlighted. switch assembly. 
( Send for Data Sheet 143 
Large, easily engraved buttons— 
Buttons are large enough to allow two 
lines of clearly legible engraving. 


Wide choice of circuitry— 
Because separate terminals are pro- 
vided for each lamp and for each ele- 
ment of the contact structure, these 
switches permit intermixing of voltages, 
a-c or d-c current and even combina- 
tions of opposing polarities. 


‘ : Exploded view show- 

A typical compact assembly of switches in panel slots. ing switch assembly, 

Indicates choice of button color and number of circuits. button and mounting 
means. 


A roller-lever switch with the stability 
of pin-plunger switch 


This small, compact roller-lever peatability but also permits ex- 
basic switch is ideal for use of such ceptionally high overtravel 

control mechanisms as radar units, 
precision machine tools or other 
devices where precise actuation double lever. As the roller is de- 
with little variance in operating pressed, both levers move down- 
points is required. ward until the switch is actuated 
The upper level then proceeds on 


The roller is located on top of a 


This Type W switch incorporates 
a new design in roller lever actua- 
tors which gives it an operating 
stability similar to a pin-plunger given to the snap spring and a low 
switch—low pre-travel, narrow break gives this switch a long, 


differential travel and close re- trouble-free mechanical life 


downward, providing the high 
overtravel. The limited overtravel 


A new design in roller-lever 
actuators is this MICRO 
SWITCH Type W. 


Q7 


( Send for Data Sheet 127 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
in Conada, Leaside, T * FREEPORT, ILLINOIS "") 


Tint WE Precision Switching 
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ca 


& 
M..<ive one-piece casting with grey hammertone finish and 
large control knobs typify heavy-duty construction of the RZI industrial sewing 





machine. Multipurpose unit performs, in the sample room, all the individual 
sewing operations carried out in production on specialized machines. The 

simplified controls, designed for continuous high-speed operation, speed 
setup for desired stitch, spacing, thread tension. Manufactured by Necchi-Elna. 
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in appearance design... 


Diversity of style, performance and operation have been 
cited as reasons for the steady increase in 
imported car sales in the US. The three models shown 
are produced by Lotus Engineering Co., London. 

Diversity comes from standard components, engine, 
brakes, gear boxes, assembled to chassis and bodies 





designed for a specific purpose. 


~ 


Nd 


SPORTS MODE 


efficient second car for the spartan ommuter 





CLOSED TOURING COUPE with unitized 
chassis-body of glass-reinforced polyester 






resin provides the comfort of a « 








ULTRALIGHT RACING MODEL does over 
mpt s ovailable with a voriety of 
body styles, engines, Braking systems 


ond suspension components 





SIGNIFICANT PARTS 


FEEDBACK POTENTIOMETER} 





TYPICAL TRANSCONDUC TANCE 

4x 10® MICROMHOS 

2 to 25 ft-lb of torque in miniature 
package . 

. pr . tly | 





| 

} 

J 

j 

j 

| 

COMMAND y Z, t { 
SIGNAL q 
/ 

| 

1 

} 

j 

, 

| 

| 

} 

b 



































T OC I >4 | 
ENTER TAPPED SUPPLY delivery 3 t k. d | n mod Advanced Research 
Associates, Inc., 41-25-B Howard Ave., Kensington, Md 
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MATERIALS SORE TT At ee 


Composite film adhesives . 


\ | 


Adhesives, Coatings & Sealers Div Min 
nesota Mining & Mig. Cx 423 Piquett 
Ave Detroit 


Universal coupling . . . 


it 


75 


Servonics, Inc., § 


N. Henry St.. Alexandria, Va 


, ‘ 
Metron Instrument 
Denver 3 


Miniature power couplings .. . 


blexible Coupling ( 
Ultradvne, Inc., P. O. Box 3308 Albuquerque 


Electric lamp with built-in reflector 


\ f 


t 
l . f tock. Svivania Electric 
Products, Inc 1740 Broadway, New York 19 
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i SIGNIFICANT PARTS 
MATERIALS 


THE (SHAPE OF THINGS IN i 








— 


MOLDED DIAPHRAGM 
GIVES TOP PERFORMANCE IN WATER 


TIA 
APP ICATIO 


The diaphragm shown here Is 
e for use 
flow contro 
e set water flo 


the heart of a precision water Electric thermostat .. . 


: ‘ where perates in temperat res ¢ #. 
in yarious appliances tomet- ppr ved for a rating of 2 ump, £50 v ac 
| is necessary: inlet Designed to control three s parate heat 
w regardless of | 


nha 9 } 9 scl 
. : an- y phases, onc Ih is continuously 
ice is ™ : mee = 
unusual ae ross aM 1 wl is moved from Off position 
in 0s. her phases are controlled thermo 
res or tem or suPP sing industries a , 

pressu mpan plum 

tured by 9 ag ater, 9 = hanges in temperature ontrol is avail 
ufac ts for the © ‘ t d ' ) nine temperature ranges and a 
oduc ust ater 


1 markings. Con 


flow control devic 
qutomatic water 


ically maintains oF 


with 





iron PF y of suitabl 
ARLEM ° tacts and bridges are silve and sup 
Ri BL than , on Cc = . ] 
' og™, \ess Q \bs- S\. re © ing * rts are hardened steel. Robertshaw 
pr ve rong! ; 
on \ s Thermostat Div., Robertshaw-Fulton Con 
trols Co., Youngwood, Penna 


Pp ssures . 


Double-seal drain valves .. . 


, 
ife drainimg a nta or fee 


nel 
leak Valves 


immediat 


ACUSHNET PROCESS COMPANY slacement is impos 


NEW BEDFORD, MASSACHUSETTS 2 sagen cca s e in aircraft fuel 
, tank 1« ines ‘la ) a 9 
Precéston. Uoclded RUBBER, SILICONES -“APCOTITE” BONDING . pa lg see on 


Clary Corp., 408 Junipero St., San Gabriel, 
Address all communications to 768 Belleville Ave., New Bedford, Mass Calif. 
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Surface Heating Guide 





How to choose electric heaters of 


the right type and size for your design 


Here is condensed information to help 
you get the most economical electric 
heater for your surface heating design 
problem. 

Two factors generally determine which 
type heater should be used for any par 
ticular surface-heating application 
They are: the physical characteristics 
of your product, and the 
perature required 


surface tem 


General Electric tubular heaters (a) 
can be formed to unusual shapes and 
may be “‘cast in metal’”’ as part of your 
product during manufacture. They may 
also be located in grooves, inserted int« 
drilled 
wrapped tightly aroun 


immersed in 


i the 


holes, liquids, 
surface or 
spaced away 

G-E cartridge heaters (b) are ideal 
for ‘“‘spot”’ heating of small areas. Short 
and compact, they can be 
serted drilled h 
machine or surface 

For flat ich as 
hot plates, platens strip 
heaters (c) may be clamped on or spaced 
away. General Electric insertion heaters 


easily in 


into les within the 


metallic surfaces, st 


and dies, 


TABLE 1—HEAT 
OF MATERIAL IN PROCESS 


Volume 
of Temperature Rise in F 
Material 
in 
Process 
(cu. in.) 


1 .006 

5 -030 

25 090 .180 

100 360 .720 
500 1.80 3.60 
1000 3.60 7.20 


50 100 150 200 250 


012 
.060 


018 
.090 
.270 
1.08 
5.40 
10.8 


.024 
.120 
.360 
1.44 
7.20 
14.4 


.030 
.150 
-450 
1.80 
9.00 
18.0 


This table is based on a ten minute working 
cycle. If working cycle is other than 10 min- 
utes use following formula to correct values: 
10 divided by the number of minutes in the 
ideal for heating 


(d) 


for high-pressure 


are 
steam 
prevent steam leakage 

For warming tables, and heating 
plates, G-E vane heaters (e) may be 
clamped on or spaced away 

To figure the { 
for your applic: 
1. Find the 
the material in 
2. Figure needed temperature rise in 
i F (subtract initial temperature 
of material from 
ature) 


3. Find 


degrees 


desired final tem] 


eT. 
per 


heat absorbed by material 

erials except 
those listed in Table Values from 
Table 2 should be added or 


from values in Table 1 t 


subtracted 


orrect it 


| TABLE 3°—PLATEN HEAT LOSSES IN KILOWATTS 


Surface area 
of metal platens 


in sq. inches 100 


100 
250 
500 
1000 
2000 
3000 


.024 
.060 


.240 
-480 
.720 


Final temperature in degrees F 
of metal platens 


200 300 


.080 
-200 
.400 
.800 
1.60 
2.40 


.160 

.400 

.800 
1.60 


*This table based on platens being completely uninsulated. 


GENERAL @@ 


ELECTRIC 
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ABSORPTION IN KILOWATTS 


TABLE 2 
CORRECTION FACTOR 


Subtract or Add % 
as indicated to figure 
in Table 3 


Material in 
Process 


300 


2. 
10.8 
21.6 


.036 
180 

.540 

16 


Aluminum 30% 
Dry 
Wood or Paper 
Wet 
Wood or Paper ; a 
Glass 4 
Rubber 


30% 


cycle times the kilowatts given above equals 
the kilowatts at the new cycle. Table 1 will 
apply for all materials except for those listed 
in Table 2. Apply correction factor if needed 


4. Determin 
of the platen 

5. Using this 

final temperature 

heat | f platen 

6. Add kilowatts com 


mniit 1 iy 
nputed in 


surface 


sses 


» those c 
yw much h 
f Genera 
ipon below 
DELIVERY TODAY: 
General Electri 
today from Gener 
r plant 
SPECIAL SAMPLES: Your Genera 


tric sales engineer can advise 


nd ratings 


send < 


il Electrix 


cial heating problen 
are required, he will provide sam 

PROMPT SHIPMENT: General Electric 
new Industrial Heating plant at Shelby 


ville, 


is. If special heater 


Indiana, is now geared to give 


excellent shipping dates on heaters f 
oduction J ist call iM 

nearest General Electric Apparatu 

Sales Office and requit 

General Electric Con 
New York 


nec is 


tell us 


ments pany 


Section A723-12, General 
Schenectady 5, New York 
Please send GEA-6146, 
Handy Selector Guide 
Catalog of G-E Heaters 


Electric Co 


Surface Heating 
end GEC-1005, 
and Devices 
NAME 

COMPANY 

ADDRESS 


CITY 
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‘Usually Outstanding Service and Life” 


—that’'s SUPERIOR BRUSHES 
on BELL HELICOPTERS 





A clear and welcome statement from the Bell Helicopter for | 
Corporation of Fort Worth, Texas, needs no embroidery: psi. American Instru 
: ment Co., 8030 Georgia Ave., Silver 


“The silver graphite brushes supplied us by Superior Spring, Md 


Carbon Products, Inc. are used in conjunction with our 
XH-40 in flight tracking actuator. It is expected that in 
this application they will give their usually outstanding Metal adhesive . 


service and life.” 


on Os Dt 
Investigate Superior Silver it ' Rubba. Inc 
Graphite Grades. They 1015 } 173rd St.. New York 60 

excel for many critical 


electrical requirements 


We have had the opportunity of recommending similarly 
successful Superior grades for exacting, especially new, 
applications. May we look into your problem? 


SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE ¢ CLEVELAND 5, OHIO 


Dual-lever pneumatic valve . . . 


i a if id 


We + W alter Kidde & Co., Inc 
675 Main St., Belleville 9, N. J 
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JANUARY <> 


1958 | | 
| / lz [i Sa, IGAULPLesS 


DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 





EFFECTIVE CONTROL OF VARIABLES 
DEVISED FOR INJECTION MOLDING OPERATIONS 


AUTOMATIC ADJUSTMENT IMPROVES QUALITY AND UNIFORMITY OF MOLDED PARTS 


Frequent mention has been made in the in stride without readjusting the controls 
past few vears of using a pressure signal Finally, uniformity of piece weight is fiy o. | 
to control the operation of an injection excellent I etin entitled “P e 


molding machine directly from the plasti [This particular system works effective Injection Molding Ma 








} \ ld } ' ruil } ‘ “il ‘ 
ized zone. This would help to regulate on heavier types of moldings. But, to n I anne mW ..¥ \ ‘ M 
the pressure and temperature sequence thin-walled parts where faster « les are Mi gan. Plast Sale Dent I) 
precisely and uniformly in the injection necessary, superior injection moldin 
" old Needless to sav, a superior qua ty depends largely on the placen ent of the 
{ molded parts would result ; ’ 
nolded parts would 1 pressure transducer. Whether you con AMERICA’S FIRST FAMILY OF 
examined several of the possibilities and in auxiliary cavity, the runner svysten POLYSTYRENES 
ive tested the following control on which in the nozzle, each location must be GENERAL PURPOSE 
786.2 S 
| S. Patent = of) \ + was obtained, thoroughly eV iluated ior its respective 
The system used for controlling the in advantages and drawbacks 666 
, 666M (Easy Flow) 
jection pressure consists ol (1) an instru The machine used in testing the effective 
i 665 (Extrusion 
ment p wed in the mold to measure the ness of the system was equipped wilt ’ 
| » } < ‘ 689 Easy FI w 
plastic pressure (2) a recorder wit! weigh feeder whose accuracy wa 6 
' ary rol rated y . salar fe 1 , 
pneu atic control: (3) an aur ope ated grams ot the granula eed Wl el olding HIGH IMPACT 
relief valve connected to the hydraulic this part on a conventional cycle, the 
- 475 
ne of the molding machine. Figure | variations in the weight of the part were iy. 
f 1] > 475M (Easy Flow 
gives i gral view of the installa = 4 grams. But. by using the pressure 777 , 
V7 i Jium Impact 
tion of such a systen control system, these variations were re pte “ P 
, 440 -at sistant 
With this automat comtientas sities duced to 6 grams. See these results in . ai Saw 
— : . I ) f 48 Extra-High Impact 
controls becomes easier ind time am igure 2. This is only one of a numbe . 
’ . j tac tol leryy trom the press ‘ 
material required tft get the mold into 1ivantages to be ae ved trot } i HEAT RESISTANT 
} ties “ 
production ire saved. Flashing and short ere SVstt 683 
shots do not occur following an inter Plastiatrics studies and research continu 7 
ruption in the normal molding cycle in this area and similar fields in an effort 
Changes in material or viscosity are taken to find practica solutions to problems = 
FIG. 1 FIG. 2 
INJECTION CYLINDER WEIGHT VARIATIONS OF WEIGHT VARIATIONS WEIGHT VaARiaT N ‘ 
70 « 100 SHOTS OF GRANULES « OF 100 BOXES MOLDED -? SOxES ™ £0 with 
OF WEIGH FEEDER WITH WEIGH FEEDER PRESSURE CONTROL 
so} > | 
w 
a 
= 2 so > - r 
“ 
ro} «0> > > 
HYDRAULIC Soh } 
PRESSURE = 
LINE > a - er 
z 
PRESSURE ELECTRONIC PNEUMATIC ad r r 
GAUGE MEASURING RECORDER AR 
CIRCUIT OPERATED ° 4 n ‘ ‘ + A 
RELEASE VALVE as e4 6888 892 ae ees see ff 
PRESSURE CONTROL SYSTEM FOR INJECTION MOLDING MACHINES WEIGHT (grams 














YOU CAN DEPEND ON & 
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Rubatex Gaskets meet 


special Kelvinator 
requirements 


SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 








Rubatex closed cellular structure gives Kelvina- 


tor engineers just what they want 


“a non-moisture absorbing material . . . one 
that has sufficient resiliency to permit a firm, quiet 


door closure . . . plus a gasket that can be depended 


upon for a tight effective seal against loss of cold and 


entry of warm, humid air.” 


In addition to these important features, Kelvina- aa 


tor engineers also use Rubatex because it is con- 


Toggle switches 


venient to work with and easy to apply in the assembly : 


1ave integrally designed lever locks and re- 
ll of about 10 in. to change 

process. : 
Lev r prey nts false actu 
ts snagging or hitting tog- 
itself is ov and has 


} } + rT) ‘ r 
Ca M mn cover 


ind dust from 


ry types: single-] 

Rater electrically at 20 amp, 30 v 
x, t Micro Switch, Div. of 
Minneapolis-Honeywell, Freeport, Til. 


sistive load 


Thermal time-delay relay 
1 miniature unit with high sl 
haracterist Relay 


iid to | 


Used as freezer door gasketing in '57 line — 
continued in Kelvinator '58 line 


ini 1% in. with 7 and 9 pin 

base in. high. Line Electric Co., 271 
The principal applica - - = var S. 6th St., Newark 3, N. J 

tion of RUBATEX in 

Kelvinator’s combination 

refrigerator-freezer isa 

















Rubatex Division, Dept. PR-3 
Great American Industries, Inc. 


e 


continuous gasket com- 
pletely surrounding the 
freezer opening, on top. 
bottom and both sides. 

This is a Closed Cellular 
Rubatex stock (No. 
G-251-C) especially  de- 
veloped in a light gray to 
give a fresh look and to 
blend beautifully with the 
metal door. 








50 _ SIGNIFICANT PARTS 


* onem & 


s, 
%, 


Company 


Address 


Bedford, Virginia 


Just fill out and mail for free sample 
ond more information about Rubotex 
Closed Cellular Rubber Gasketing 


Plastic diaphragm valve 


perates to 300 F at psi and has a 


al resistan ippr 


aching that of 


Compatible with plastic or metal 
ng. Available in handwheel-operated 
ver-operated, sliding-stem, and air-opet 
ited types. Sizes range from 4 through 2 
vith screwed ends only. Hills-McCanna 
4622 W. Touhy Ave., Chicago 30. 
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Heres your new ANSWER 


PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: %¢ inch. 





WORLD’S SMALLEST ball/bearing SCREW SOLVES 
CRITICAL MINIATURE POSITIONING/CONTROL PROBLEMS 





screw fixed—nut travels 


inpur ~~, Sureet 


NUT TRAVELS: When rotary motion is applied to the screw, 
the b/b nut glides along the oxis of the screw on roll- 
ing steel balls, converting rotary force and motion to linear 
force and motion with 4/5 less torque than acme screws, 


5 nut fixed—screw trovels 

















SCREW TRAVELS: When rotory motion is applied to the 
b /b nut, the screw glides along its longitudinal axis on 
rolling steel balls, converting rotary force and motion to 
lineor force ond motion with unprecedented efficiency. 


“Gaainaw 


7S, crow a 





An unprecedented achievement in minimum size and 


weight—maximum efficiency, dependability and ser- 


vice life for ultra-precise controls. 


It's another first from Saginaw—and the 
pessibilities it opens up for improved 
electrical and electronic controls are 
limited only by your imagination! Radar 
tuners, missile and rocket guidance and 
telemetering systems, automatic switch- 
gear, electronic machinery controls are 
just o few of the applications where this 
new miniature Saginaw b/b Screw will 
solve critical positioning / control problems. 
It’s so compact and light, you can save 
substantially on space and weight. It's so 
efficient, (over 90%) you can use much 


Saginaw Steering Gear Division 


smaller motors and geor boxes. It's so 
precise, you can position components 
within .0OOOS inch per inch of travel. 
It's so dependable, you can rely on re- 
markably long service life even in adverse 
environments. 


You will find our 1958 Engineering Data 
Book extremely helpful in planning 
applications, or experienced Saginaw 
engineers will gladly make specific re- 
commendations without obligation. Just 
phone, write or mail the handy coupon. 


SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... 


or see our section in Sweet's Product Design File 


Ae 


General Motors Corporation . 
b b Screw and Spline Operation 


~ 


Dept. 7PER, Saginaw, Michigan 


Please send new engineering data book on Saginaw b b Screws and 


Splines to 


ADDRESS 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS e SAGINAW, MICHIGAN 
i 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES CITY 
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NEW LITERATURE 


Treasury of Foreign 
Cars Old & New 
> she 


FLoy LYMI Published |! 


YIELD STRENGTH/DENSITY/10° 


2 STAIN ESS 
400 600 
TEMPERATURE F 


oht vs. ten 


temperature. | , Ske ' STEEL CASTING DESIGN-—] 
For High | ee eels Saeiae ot the cone ner Hoel ag rage 
Strength-to-Weight 

Ratios at Elevated 

Temperatures — 


TITANIUM and 
MAGNESIUM 


experience, the specialists, the 


wel 


uipment-and-facilities to design | mone of t . LAMINATED PLASTICS, VULCAN 
i4}} riety and ing ty of { IZED FIBRE—Cata S 


nd produce the very difficult fabri- 


Numerically Controlled 
Positioning Systems 


BIMETAL THERMOSTATS 


ENGINEERING FACILITIES IN DETROIT 
AND LOS ANGELES Write for Titanium 
Mt ; . 


ELECTRIC MOTOR CONTROLS 
BROOKS & PERKINS, Inc. | Solid-state Phenomena in ta bien ¢ 


BSS Wout Fert St Circuitry of the Future 


Detroit 16, Mich 


- XN Phone: TAshmoo 5-5900 \ Fut 
Ym t iS tate Ph I " 
\\ i IN LOS ANGELES: RCA, | a a al 


11655 Vanowen St l 


North Hollywood, Cal 
Phone STanley 7-9665 
YORK, WASHINGTON, DALLAS 
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Can you use the unique 
combination O} properties 


offered by ‘*‘MYLAR’’? 


STRENGTH 
of all ; f 


average 


ABRASION RESISTANCE 
comm 


Core binder tape made with Du Pont MYLAR’ helps 
Western Electric speed production of communication cable 


PROBLEM: Western Electric’s new combinations of materials, a tape of electrostati 

long-life, high-dielectric communica- Du Pont “*Mylar’’* polyester film and breaking through the 

tions cable posed a challenging prob- rubber was selected to act as a heat ing the cable. 

lem for production engineers. The barrier. HOW CAN “MYLAR” HELP YOU? 
problem was this—how to efficiently RESULTS: Western Electric reports Whether vou make guided missil 
extrude an outer jacket of polyethyl- that abrasion-resistant “‘Mylar’’, or tiny compon bn 
ene without fusing the inner pairs of with its hard, durable surface, helps to capitalize on the: 

wires also coated with polyethylene. the core binder tape run smoothly bination of properties four 
SOLUTION: Afterextensivetests with on its equipment without snagging transparent “‘Mylar 

or tearing. Because of its high tensile booklet containing t 


strength and melting point, ““Mylar” plus information 01 


helps prevent corrugations of the 


Film Dept Room 
Please send 
types of ““My 


DU PONT Application 


R Name 
MYLAR & 
Address 
POLYESTER FILM 


PRODUCT ENGINEERING * January 27, 1958 





Let X equal your problem in elec- 


tronics , atom Technic expe- 
is that application of PM 
Metal Plating Metal 


lurgy)may be your solution 


ALLOY GOLD PLATING 


Growing 


rience 


(Pre cious 


complexity of require 
ments in the electronic and atomic 
helds brings demand for gold 
coatings that have qualitie s other 


than 24K Technic 


and equipment enable you to meet 


methods 


problems with a new tool an 


gy which alloys 24K 


plating gold with trace 


exact metallurg 
amounts, 


of desired elements. 


TECHNIC SERVICE 
We engineer 


requirements tor 


or more, 


and install all your 


precious metal 
electroplating with rig 


control. And our 


your specialists until your installa- 


tion achieves optimum pertorm- 


ance. Send us your problems 


old or new for Technic recom- 


mendations. 


i Write, wire or call. 


Le 6 ' T ' T 
PECHNICLING 
39 Snow Street Eunice 
Providence, R. | 

JAckson 1-4200 2 

Chicago Office—7001 x ; 


North Clark Street 


T ENTERPRISE OF 


54 MEETINGS * SHOWS 


id scientific 


specialists are 


TS KIND IN THE WORLD 


EXHIBITS 


Meee SHOWS- 


31-April 2 


National Technical Conference, Society of Plastics Engineers 


at Hotel Sheraton-Cadillec, Detroit, Mich. Over a hundred papers will 


cover developments, methods, materials, and techniques in plastics 


Armour Re 


Midwest Welding Conference, 


and Chicago section 


sponsored by 
Illinois Institute of Technology American 
at Illinois Tech Chemical Building, 3255 Dearborne 


10 West 35th St 


search 
Welding Society 
St For informatic contact Harry Schwartzbart 


Chicago 


Society of the Plastics Industry, Reinforced Plastics Div., Tech 


Edgewater Beach Hotel, Chicago 


nical and Management Conference 


For information contact the Society, 67 W. 44th St., NYC 


ASME Gas Turbine Power Div., Exhibit 


Exhibits are limited to gas turbine power 


Conference and 


Shoreham Hotel, Washington 


plants materials and accessories For information 


contact ASME, 29 West 39th St., NYC 


component ports 


Pressed Metal Institute, 
Cadillac Hotel, Detroit, Mich For 


3673 Lee Rocd, Cleveland, Ohio 


Spring Technical Meeting, Sheraton 


information contact the Institute 


4th Nuclear Engineering and Science Conference, 
managed by American Institute of Chemical Engineers, with participa 
tion by ASME, AIEE, American Institute of Mineral, Metallurgical, and 
Petroleum Engineers at International Amphitheater, Chicago 


ASME Aviation Division, Conference at Statler-Hilton, Dallas 


Texcs For information contact the Society, 29 West 39th St NYC 


ASME Committee on Management Conference, Somerset 


Hotel, Boston, Mass. For information contact the Society, 2? West 39th 


St., NYC 


IRE National Convention and Radio Engineering Show, Wal- 
Program includes 275 
850 exhibitors 
are participating in the show. For information contact E. K. Gannett 


1 East 79th St., NYC 


dorf-Astoria Hotel and New York Coliseum 


papers covering fields of all 27 IRE professional groups 


American Power Conference sponsored by Illinois Institute of 


Technology in cooperation with 14 other colleges at Hotel Sherman 


Chicago. A program of 90 papers will cover various aspects of the 


electrical power industry including a progress report on nuclear develop- 


nents For further information contact Frank Judd, 35 West 33rd St 


Chicago 


American Institute of Electrical Engineers, Southwest Dis 


trict Meeting at Mayo Hotel, Tulsa, Okla. The 14 technical sessions will 


cover advances in systems engineering, engineering education, aircraft 


power distribution, transmission and communication For information 


contact the Institute, 33 West 39th St., NYC 


ASME Design Engineering Conference and Show, 


International Amphitheater, Chicago For information contact the 


Society, 29 West 39th St.. NYC 
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Smith's exclusive 


process shows way to conservati: 


of critical metals saves 


idateltitelilel Melmslelilela Melimislslalaei? 


A-286 alloy ring for a finger of flame 


Today. products ar e bec increas- foll owed by 
ingly complicated and costly. Further it, e 
there’s mounting pressure to put them 


min 


flash or 


lifficult-t 


ven the most 


an be shaped quickly 


fusion welding 


work 
fabric: 


With 


metals 


into production in the shortest possibl 
time 

That's where E.D.O.S. (Eng 
Designs for Optimum Struct 
fit into your picture 
cost-wise 

This A. O. Smith process consists of 
precision forging and contour rolling 


rineere d 
may 
d-wise, 


ures) 


spee 


‘ 


a Ait i a has, 


At left 
mickel alloy 
some 
Basic 


less than 





) t 
mater s abo. us 





Then, the pre-forged and rolled 
blanks are formed into quadrants 


to the 


parts 


uu 


with only 


mum finish m 
There's no wasted 
expensive 
tions to “whittle 


ichining 


{inn 


metal, mn 


successive I 


10st ¢ 


» me 


iachining 


din 
mini 
ises) 
ed for 
opera 


Since World 
helped make A 


VM 
O 


a part down to size 


plier to the 


iviati 


Parts cost 


Savin 


gs of 


up 


After pre-forging 
ed and re-rolled 


blank ; f final configuration 


and 
flash-welded to form the fin 
port 
iob still 


Relatively 


been reported 
4.0. Smith's 9,000-ton 


E.D. O. S. applied to a jet engine 


eoch piece is 


to attain the 


Piece shown 
ne through initial 


the 4 quadrants are 


ished 


small machining 


needed is done by the 


customer, 


q 
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to 70° 


single 


have 


action, 


are 


Smith 
Also 


mm 


d industries 
currently hel; 
VANGUARD pr 


relate 


facilities 
ask abovt 
color film 


and 


Through research 


Zit aS 
AERONAUTICAL DIVISION 


Milwaukee 1, W 


ur Il, fF 
ith 
n, rocket 


om 


DOS 
i major 
missile 


ha 


sup 


and 


ing 


4. QO. Smith product 


to accelerate the 


yject 


Write for booklet describing A. O 
capabilities 
showing of 16 


t better way 


T O N 


i] 





too many parts? 
Not new tt t. It's one reason we 


engi 


picture, call or write 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1032 N. Kolmar Avenve 
Chicago 51, Illinois 
Phone Dickens 2-9000 





MINI-JOINTS’ 


*Miniature Universal Joints 
with ZERO BACKLASH 


for greater freedom in instrument design 


Ball cluster welded to discs 
Sealed in lubricant 


Disc 
Features * Zero backlash * Maximum operating 
angle of 30° + Lightweight * Sealed-in Lubrication 
DIMENSIONS 
Part NO ID OD OL WOT. 


SBS SOLID 3/16 11/32 





IBS 0938 

2BS 

3BS 

4BS 

5BS ’ O31 


6BS 250 





(Also available as double joints 


Send for further information 
available promptly on request 


FALCON MACHINE & TOOL CO., INC. 
209 CONCORD TURNPIKE, CAMBRIDGE 40, MASS 











56 


i—Telo)it-ial-) a«— 


lets a_fei alo} a 


Engineer Your Reading 


uSINeSsS OF 
for the engineer 
Yes, there 
Carroll Larabee, writing in Printers 


| istry needs to 


word 

business and techni 

out to the competitor with more 
McGraw-Hill has just publishe 

ing.” It shows how « mpanies 

ind technical publications m 

how “Engineered Busin« be applied Vy OF 

If you'd like a copy, just drop a note to Bob Mattoon at Propucr ENGINEER 


ING headquarters in the ; Building, New York 36, N. Y AH 


PRODUCT ENGINEERING * January 27, 1958 





INDEX TO 
ADVERTISERS 


our 


(personal) 


a No place to hide 
Aeroquip Cort 
Aluminum C 


Brook O 
Ce 
Brooks & Perkins. In 


Chase Brass & Copper C 
Chicago Molded Products C« 
Chiksan Cx 

umbia Stee! & Shafting C 


Summer Tubing Div 


Dow Chemical Cc 
du Pont de Nemours & C 
E. | Elastomers Dept 
du Pont de Nemours & Cc 
E Film Dept 
Durez Plastics Div Hooker 
clectr hemical C 


Enjay C 
Faicon Mach 


seneral Ele 
Goodyear Tire 


Link-Belt C 


Swit 
-ywe i tor 4 +) 


Pack Mfg. C 
Parker-Hartford 
Ph.ladelphia Ge 


Rubatex Div., Great Amer 
industries, In 


Saginaw Steering Gear D 
General Motors Corg 

Sharon Steel Corp 

Smith Corp., A. O 

Smith Corp., A. O., Aeror 

Stewart-Warner Corr os 

Sundstrand Aviation Div 
Sundstrand Machine T 

Superior Carbon Products 


Techn ir 


Thiok Chemic 


S. Graphite C 


Ww kes Corr 
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Atlanta 3 “iH OM 
Jack-or t 

5. A. @ 

Bidg., Hubb 


For home workshops 


Cleveland 
! 


Dallas | 

Bldg 
Denver 2 

wa Mile 
Detroit 26 

cot Bldg WV wood 
los Angeles 17 

saath bal | Mad 
New York 36 

R. « Kenne 


s Kittenh 
Pittsburgh 22 

Bide Atlan! 
St. Lowis 8 

™t Continental Bldg 
San Francisco 4 


> Dougla 


Philadelphia 3 
" Avchite 

















CLASSIFIED ADVERTISING WHY 


ATTENTION DON'T THEY 
Manufacturers of Special Machinery RESEARCH and DEVELOP. _- 


FOR SALE—Outright manufacturing and 
sales rights of unique Portable Milling 
Machine. Sale includes blue prints with 
casting patterns and new production tool 
ing. etc. Machines have been sold to 
industry for maintenance of large pro chon he vell padded 
duction equipment. Prospective buyers id i 
include manufacturers of forgings, stamp ws . +] 
ings. compressors, steel, chemicals, elec NV CHCOM pas ' 
trical power utilities steel fabricators / , ' 
and erectors, naval repair docks with CASI ind compict 
huge U. S. Government Naval, atomic j 

energy potential. We have a world wide 
prospective file. Outstanding profitable 
tem for live wire machinery builder and 
promotional sales organization. We admit 
lack of capital and sales organization 
t properly develop volume sales. For 
complete details, write 





i | ifm 


seat belt for automobik 





ind extend automat 


Bao- 7008 








USED TEST EQUIPMENT 
Test Stands, Salt Soray Cabinets. Alti PIV¢ 
Vibration Tables. Torque, Impact 

“pression Testers. Gauees. Flow ] ; ms + ] 
Vickers and Denison Pumos pla me in ulating ith 
Your Surplus Test Equipment WANTED mdensation? And 


A & J MACHY CORP 
Flushing Ave Bklyn, N. Y Hy 7-0729 





SELLING OPPORTUNITY OFFERED 


Specialty Bearing Manufacturer needs sales 


Be , s 





MISSILES 


SENIOR 
HYDRAULIC 
ENGINEER 


An interesting situation with 
a future in Raytheon’s ex- 
panding missile program. 











Background: 5-10 years in design 
of aircraft or missile hydraulic com 
ponents, specifically electro 
hydraulic servo-valves, system servo 
analysis optimization of servo 
mechanism parameters Should have 
EE or ME with special training in 


application of hydraulic servo-mech 


Raytheon Manufacturing Company 
Missile Systems Division 
Bedford, Massachusetts 


iow about plastic draft solid 


LYLER 
AM/SS/LE SYSTEMS 


0/V/S/ON 


>> Have you a pet project but neither the time nor inclination to do the necessary R & D? 


Product Engineering will welcome (and pay $10 each for) similar ideas based on knowr 








scientific principles but lacking an inspired manufacturer 











Simplify Fluid Line Installation in Confined Spaces 
with Aeroquip Elbow Hose Fittings and Assemblies 


ELBOW FITTINGS AVAILABLE 


Swivel Nut Ends S.A.E & JAC 





90° Elbows (Long) for O.D. tube 


sizes from a tol. 


iP 61s09 


90° Elbows (Short) for O.D . 
tube sizes from ‘« tol. = 


Split flange elbow fittings connecting medium and high 
pressure hydraulic lines on construction equipment. 


Where fluid line routing is complex making replacement hose lines, with 
45° Elbows for O.D. tube sizes and space is limited, hose assem- substantial savings in maintenance 
fon 2 tt blies with elbow fittings can be time and money. 

Split Flange End »” Ring Shoulder especially helpful to good design 

and simple installation. Elbow fit- 

tings provide fewer parts, adapters 


Full information on Aeroquip Re- 
usable Elbow Fittings and Hose is 
available to product designers. Fill 
and joints, shorten assembly time, in and mail the coupon below for 
the engineering bulletins you want 
plus a handy guide for routing and 
installation of Aeroquip Hose As- 
semblies. Complete engineering as 


~~ sistance is available to manufac- 
UIP 1509 = ‘Yc turers. 
aN, r > 
|  - 


90° Elbows for O.D. tube sizes 


from 2" to 2”. 


and permit compact hose bends Aeroquip Corporation 
; . | Jackson, Michigan 

and contours without placing stress Penne 

on the hose itself. 


45° Elbows for O.D. tube sizes 
from ‘2 to 2 

Aeroquip offers elbow fittings 
and hose for a wide range of 
industrial applications, in end con- 


| 
1 ting 
| f 
—— Fe 
nections to fit S.A.E. and J.I.C. swivel ice 
. \ nut, standard flange and split flange F 
— om systems. And, every Aeroquip Elbow | 
| 
| 


Fitting is completely detachable 


90° Elbows for 22" & 3” from the hose. This permits reuse of 


o_o the fitting again and again when 


SEE OUR CATALOG PAGES IN SWEET'S PRODUCT DESIGN FILE, SECTION 6d 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO © WESTERN DIVISION, BURBANK, CALIFORNIA 


AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD ¢ AEROQUIP PRODUCTS ARE FULLY PF 

















gives PROCON PUMPS amazing performance 
in handling ALL TYPES OF FLUIDS 


L— GRAPHITAR LINER Mixing soft drinks .. . pumping chemicals, ethy 
GRAPHITAR VANE 
Vy, STAINLESS STEEL ROTOR 


glycol, ammonia .. . even pumping hot tats at the 
rate of 275 gallons an hour at pressures up to 300 
psi, is the every-day work of the dependable little 
Procon pump, manufactured by the Procon Pump 
and Engineering Company of Detroit, Michigan. 
The liner, vanes, end-plate bearings and the seal 
ring of this versatile, high performance pump are 
made of GRAPHITAR. The four GRAPHITAR rotor 
vanes run directly against a GRAPHITAR liner. By 
running GRAPHITAR against GRAPHITAR the self 
lapping, self-lubricating, and astonishingly long 
wearing qualities of GRAPHITAR are employed to 
full advantage ... the Procon pump operates at close 
to 100°; efiiciency—indefinitely! In addition, the seal 
ring retainer is made of GRAMIX", a powde red metal 


product of the United States Graphite Company 


G;RAPHITAR 
applications, write 
zineering Bulletins 


No. 20 and 


The seal, end-plate becrings, liner and 
venes are self-lubricating GRAPHITAR 


GRAMIX seal-ring retainer 


R-255-2 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 1, MICHIGAN 
GRAPHITAR” carpon-crapnite © GRAMIX” powneReD METAL PARTS © MEXICAN” crapuite prooucts © USG 





